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A 5 A ga3= Al F2 Ho
= A3 L (suprahyoid muscle) ¥} 4 %B‘]-il(mfrahymd muscle) °ﬂ 3 THdE 2 AJZ4A b
4 A% (Visual Analog Scale; VAS)E &3] =45t
A7z aFE F4d W -5 vl Ay AL A3 (suprahyoid muscle) ¥ A3k (infrahyoid
muscle) EFolA & L7 AR FootA Uehd oy dxaS SASACE FostA| &
& WHEE Btk VAS o 4 A - 3 vlueMs ARES 3 xolE BYlou djxate A
A o7 oA &ttt
AE A4S A doE 85 A 5224 3-/A =it o
AT ®Wglel VAS 3] Wists dotitkes As & F itk FF dAFelAe AR E Tt
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I. A E e, S4ES 7 A% e A, 55
Sl g 0% 4 Hhgo] ATE A, HiA
2A710)@h AFeke] AZo|| FZ=A Q) SRyl oJoRrLe. o) w0 g AFRLAI: 2ol (upper esophageal sphincter)

Obol|A] 7R =214 0 7 o] EA7)= A e AL o] o]¢tE]o] FAEo] AR Fo7k= AL WA Y
A= Dodds, 1989; Park, 2009). AAHA A& Fojzt}(Logemann, 1984).

A AR Hm e AR SR 5 o olg]gh 27l I T dFAlE 7k B VA
7jo] HZ SAEOlE ol s A7) fla FHlehs 7w ot A 35S Eerlle 9 sk, A
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= 2 Fed dHor s ogS ]
It (Teramoto et al., 1999). 71% R& 7|3
270 RRALERaL st A wbAbel] tfgh whg-
N ABIFEE o= FdH o] vk (1) A+
}5 (elevation) 2 HIZF 74, (2) 7= BEE 918
9 /\]—Z\_jq. T3] (3) SAE 0]ES o5 QIR
(@) AR TR SAES SR
Z929] o]2k(Logemann, 1984). ©]&]
O] FolA7] flaliA= HA 30% ool <
sdEH, d-o 25 549 F o= @
e dEet el old= el
AE 7HA @A e, o] & sl - A,

Zj]—_/,\_ Oiok/dz u] /\h‘;:_]- A}ul—oﬂ ]g F

JtH(Anne, 2008; Logemann, 1984; Matsuo &
Palmar, 2008).

tjerst Il
(dysphagia) & A &= A7) ke 427
2} 4450 7o) SRpAEh olahikALe] oA, 4]
WAL &2 7 W Qb o] izl 7Yl Qe
5743k 4 £ A= As, A HES, A7) A5 AR,
FEAR SOl 2 AYE 9tk (Cha et al.,, 2008;
Jung, 2007). o]&{¥ AF1gl o] A S T HEA
24 AP rs FE I HFE 72 S,
BAA A5, A A5, A5A A g5el a7le]
H(Logemann, 1984).
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WA Az AH W 8 o] Felel MakE 7
502 A7l SloiA] Aela At glo] dakel 73
o) 5Ye HAAE AL BHow sk wad A
e A9 B2 10 WINA S4S THOZY
B $12 ol BA7)E 3 Zol Z744Q) MsE el
S AR Fp7 QA Holeh= we] itk 2HEA X
e B AR $AEL A 3 glo] A
BT A2 452 PP Ao A A
& shedl Bew A% v, 8 221, 8 W), &
Aol Bap), Ao mor) ol $EE A% 5 4
ST ArARE BRI Aeada AzEE 5
Heleo] wAel R Fo A0 SEAR 23
g fEath 494 ARHe A S48 WE 9
A QR B} O S Qi B AN A
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Ag Wk AR A

(effortful swallowing), S (multiful swallowing)

ol gloH, SAES A7)+ 5t S<l (aspiration) 2

93 glo] ®r bt AHE =T fFedth
= A7 FAR A HlHE 7

o] shE mhE AHE Ak sk e A EelA

woRs e

Host 3]E-S ] Alo]= Udo] {5t AHIE A
S A& WMoz ALHFG(Doeltgen, Witte,
Gumbley, & Huckabee, 2009). WA}z w71

(Masako maneuver) 2t1L% =] 8] -4 vl7wH =
Fujiug} Logemann(1996) ol 2J3 A& A7lE R o,
FRAFHE o7 FA QT -5 F3]1, &4
o] B} g7 IFE FHsk] Sls oY e 5
EE AgH) olgjgk gvE ATl flste] AAt
A AegEo] & & —fA w9t 4%% A= A
A E o] gste] TRIF7]9} o} Q1T A =

Ao e viskE SAsto], oA w7t
719 tEE WEAIEAE R AS5slthFujiu
& Logemann, 1996; Fujiu, Logemann, & Pauloski,
1995).

o kN 4

71 AEo] B4 wiHzh FATES F5) A
29 e FAAIEY 29 BE Aol el

(3

Doeltgen 5 (2009)2 -4 wlyHE 483 =
Fo1FHo] F=EBR= 8107 F|Zo|| Ago] FrlE o] oF
%0 2 2|24 (base of support)©] X3 ¥ He
o ksteq, HHEZQl TS Agatd AF 52 ¢
glo] e} QI O] it o2} & 9] LA
o] 2 SVl ﬁ%ﬁ—i Aoleh= 7MdE Aljtet
Atk ool 245 gtaeo] ATl = & —7A Hlir
W& A5 ow &3t 4—Zr EQFe] ARl %
o] AH1e] BA e WelE 7P = E Hrkek o
L, AEA 0% & —fA HWiwH ] 47 TS -
T & (hyolaryngeal excursion), Q157] 5 o=,
Fo1=W o] MY} £70) S9] Zrlo] QJTES m] XA E
Soh= 44 A3 A 8HATHON, Park, Cha, Woo,
& Kim, 2012).

AT Ao Bk Ao AstA wWals )
tiat7] e 2~47e) AR A8 kS A

52] 2| (hypertrophy) Y & =8 (vascularization)



7kt A& T Qs |slE Hole HA 6~1259 o Fo% A= oz AGE AAEItH(Table 1).
9] tao] FHedltf= o]2o] A3} (Kisner &

Colby, 2007), A18) Q1o 24 457F 7|7k 7])3t 2. A4 =4

TEE T @ vehl)el tha Fskd Aolet
st ole) & Aol A= & —fA HlwHE A3 1) -9 MH(Tongue—holding maneuver)
A9} e AF F o2 857 gy Hgsted A4 Fujiu$} Logemann (1996) ol 23t & 271% &
T 2550 & % WskE 48tk sk — A T S2ES ool W AdElelA] At

st A EollA Hujsk §ES Y Ale]= o] FA35

FEE S AlEske W o® 48"t (Doeltgen
I, ¢ 2 et al, 2009). ¥ A7oME Hujd 3PS o AlelZ

LHulq %x]s} /\LEHE /\L7L0_ ;\]1:3}# Hhﬁg 5013].74]

1. g_—rl EHéF Agrolom Az SAES A|X= okl 5| 3 ¥
o 4RSS AT £FORA 3719 2024 A
20t ZRke] 77 AdQl 287 (At 7, oA} 111) Ep2biias
2 R AT PO otk GBS A 9% s B B B4 A aglen AN
S 3= A48 A8 1 529 U5 glA ggtor],  S-fA v FAE TR e thaa 2k (1)
B AR AN F PES T SR S QL S0k i SlAlel Bk A okt (2) B B
T A B AAd TS 2E AR Stk BE Al HOE o PRIt (3) 1 A= WeE Aoyl
At Al AFgoll tial] FEst A shlor, o] T ot o]& nAs) (4) Alg el Bo] 530
Table 1. General Characteristics of Subjects
(N=28)
Sex Subjects  Age Height Weight Initial sSEMG Initial average
(n) (years) (cm) kg) (RMS) VAS score
Experi— Dry Supra—hyoid  100.87
mental swallowing  Infra—hyoid 38.86
rou M 4 21 178 63.3 - 5.0
group Wet Supra—hyoid ~ 118.15

swallowing  Infra—hyoid 54.98

Dry Supra—hyoid 75.12

swallowing  Infra—hyoid 30.70
F 10 20.1 158.8 56.3 - 5.1

Wet Supra—hyoid 76.28

swallowing  Infra—hyoid 37.79

Control Dry Supra—hyoid 105.4

group swallowing  Infra—hyoid 36.15
M 3 23.6 172.3 71.3 - 4.6

Wet Supra—hyoid  118.94

swallowing  Infra—hyoid 45.48

Dry Supra—hyoid 78.46

swallowing  Infra—hyoid 35.38
F 11 20.5 161.5 54.4 - 4.1

Wet Supra—hyoid 87.02

swallowing  Infra—hyoid 47.83
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2) BHZNE(Surface Electromyography; sEMG)

T T 5] SRS S Hete] mHA
T2l WEMG—8 (LAXTHA Inc, th#l, 3+=) & A4}
ATt A= FHol7t ol RS ofzfof| gko} 4
5 At Fofegl o, 2719 o= A= (bipolar
surface electrode)™® 1709 A=A A (ground
electrode) & AHESFATE o= EH A= shf= A
4 (suprahyoid muscle), W& 3y Al
(infrahyoid muscle)el F28F5om, HA A
(ground electrode) & &4 oA "Hojxl 7¥ 7
of Fasiqley. A=) FA9X= Valenzuela
(2006) 9] =5 7IFo% it (Figure 1), T
AE: ANZ= 727 FE3151°9™  Sampling Rate
2048Hz= AAskltt. 574 Al2E 5 3%l Alggo] v
5 AAsigion, gt Al Aol &H SA] A
7155 AAEglth " 391 2R Ase

TeleScan 2.0 (LAXTHA Inc, T3, 3+ & g-8-5}0]

oft A 4l

W3k 2 )3 th Band—pass filtering 25~500Hz,
Notch filtering 60HzE -85} 0, A7lo] dojif=
AR Ay dEskte] Hu WF(peak
amplitude) & %319 Root Mean Square (RMS) %
W &3

3) ANZA H|g M (Visual Analogue Scale; VAS)
VASTE 558 A% S 71 Atz o2 A8y
=" (Je et al., 2009; Myles, Troedel, Boquest, &

Figure 1. Position of Electrode Attachment

Baseline measurement
(2011. 12. 17.)
SEMG / VAS

|

Experimental group
(M: 4 / F: 10)

|

Start: tongue—hold maneuver
(2012. 01. 09.)
3 times per day

|

End: tongue—hold maneuver
(2012. 03. 04.)

|

Control group
(M: 4/ F: 10)

|

Start: normal swallowing training
(2012. 01. 09.)
3 times per day

|

End: normal swallowing training
(2012. 03. 04.)

Re—evaluation
(2012. 03. 05.)
SEMG / VAS

Figure 2. Flowchart of the Study
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Reeves, 1999) &

B Ao A= Sakuma?} Kida

(2010) 7} AFg-st WA Y VASE & —FA WwHE
A g3lo] A ) FHA 07 AR E ofE) el YrE
T A} F9 o) & Lol y] &) ARSIt B
Al IS 007 g3l 10807 445 ol A=

&l & —fiA] v E 485l

AL71 0

S AJE ol

AN o) AES BASES AN,

447 F 85 &<

= A7F AR el 7158k siglon, v A3

ARlE dEEO R A
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ot dr mle Ho

Fafol ATAG] APol T 3

8F ZE 3] MFo] FAIAES VAS A5-E 5
Aaplon, TSR 4L vkE A 10mee] 5
FTE e A& S sAlol A8l v A
A AL e s F 3y SHske] 1 549
Bitgks HF Bl el BE AEe Y
A9} SAolA] o] Fol om =4 A A= Tzt
A A7E] HA, S4 oA DY 55 0] st
o A4 FEhE HAagleilt. 85 Bt tldAlE
A A vl 22 9o tE ) v F-
& A&HA skt (Figure 2).

4, =M

SRS QA E4E ddokir] Slal 714 BAE A
asision, 15 119 4 A - 59 Aol A

o
do,
iy
o

3 (Wilcoxon signed—ranks test) 2 A&}
o, 1E7e] Aol dYnA| FAREA (one—way
ANOVA) 3} A5737 (post—hoc) & E3to] 2elsl3d

o BE S A pgke S oR Feglen,

AE 5 =S e FO5ES 052 B
Table 2. Changes of Averages RMS Before/After Intervention
Patterns Muscles Average RMS z
Experimental Dry Supra—hyoid Pre 76.45 _3180°
group swallowing Post 109.17 '
Infra—hyoid Pre 32.59 N
-3.180
Post 78.06
Wet Supra—hyoid Pre 85.25 3180’
swallowing Post 110.82 '
Infra—hyoid Pre 41.76 B
-3.180
Post 79.55
Control Dry Supra—hyoid Pre 76.37 _ 989
group swallowing Post 75.25 '
Infra—hyoid Pre 34.83
—.847
Post 40.38
Wet Supra—hyoid Pre 83.14 157
swallowing Post 77.47 '
Infra—hyoid Pre 47.33
—.785
Post 52.10
.05
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=

17 A

El

Do =
1.2 188 =4

r
ol

H|

& —FA wlFH EHE A o i3S 85
2R R 5 wlE AR 10me E AP Ale] A
Tt At B 2 SRS F98 vEhA) o
otk 873t & —fA vlHE 285t AT nkE
AT 10me B A BFelA dadan dasht =
T & 2Tt fola HsElles & 4 At

(Table 2).

—

o

L5 S E Asks vk A3 Table 33 2tk

2 ergie.
3. At oiz=2C| VAS 3t H|W

-] Wi el 851t A8 AF tdAt Ashe
ofel A5 VASE ato] gRlsh Avf A3 23
A 50804 A8 & 2772 BAAORE F93 2ol =
Btk A¥e) A9 273 Ag A A v
7} F55Y oEgo® AR o 87k T2
A8 55 Wda A e o] Bt Hsil Zle on]
st} olof] wkslo] Tzt 857k T2 ¥ A8 A%
AR SR Fogt alo]lE HolA| AYTH Table 4).

Table 3. Comparison of Changes in Muscle Activity Before/After Intervention Between Groups

Dependent variables Mean difference D
Pre Dry Supra—hyoid .07 992
intervention swallowing Infra—hyoid —92.94 658
Wet Supra—hyoid 2.11 837
swallowing Infra—hyoid —-5.57 447
Post Dry Supra—hyoid 33.92 .035"
intervention swallowing Infra—hyoid 37.68 000"
Wet Supra—hyoid 33.35 .029°
swallowing Infra—hyoid 27.45 .013"
"p<.05
Table 4. Changes of Averages VAS Before/After Intervention
Groups Pre Post z
Experimental group 5.08 2.77 -3.314"
Control group 4.29 4.34 =577

.05

Table 5. Comparison of Changes in VAS Before/After Intervention Between Groups

Mean difference D
Pre intervention 440
Post intervention —-.59" .000"

"p<.05
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SP-CiZx77F 85 T2 F VAS H
H|

e
tol >
ol pot

i

AT 27 7he] 87 T2 A Zd_ 53—
Al A olE e Wk VAS 2fo]

=3 8w Ay= Table 59 v} 8F __il% 2
el F I3 ZFVAS H5 2k5 HolA| gigkont 8
TR AR 5 VAS Hg7deld sA%CE g
zfo] 5 UERSIT, o]= tizellAl 483 drt A
o] FAE 27 Lo Al 285k & —fA] i
T S g3t vebtes gvlsith

3’:}5 T"rEﬁPﬁiEU%, %—21 T
exercise% J&kste] A e 259 &+ SRS 2
SUAA F2= A sES AT A} Sl

(Easterhng, Grande, Kern, Sears, & Shaker, 2005;
Shaker et al., 2002). o] F
£ &g3l0] QF4F(pharyngeal constrictor) &
T5Y Sk FFAIR ST WA 17719 A
-2 SUA7I= HHEE AAE B T (McCullough
et al., 2012). o];qa 160 05 _Li:laﬂ o) Ea} /\1—71
B RS B A7) 5 el S Y
D) RITh= teke A75o] olol Tk, B AT
HAAARQ A5 o2 AFEEoIA S o —FA wlw
= AT RO Agat] A7 B 259
JATATE sl w41 A (remedial
approach) 0 29| g3= HFstarat skl

2 A Ay F 73, Y 354, 851t 3 —FA Hl
e AGEE o AN g ARTAA HhE Aol
Aadsel & BT 7645904 109172 S7)

o]l Mendelsohn maneuver

rr

N

(p<.0B)3kglom, daEalte] & A% = 32.59904
78.06 0% FT7Hp<.05) 3 YERTE = AFlelA &
S A3 & FAEE 85.25004 110.82% 7}
(p.05) Ellon, Aaslte] & STt 41.76004
79.55% S7Hp<.05)3k3iTh. o]of wisto] tfzztellA
T AR folgt Wt A Aok £
A - 5 Wgkgke] digh 15 2F vaeM s A8 o
Z 7k WEst AR RigkE Bl AE HiEeR
857 AF o] Al glo] A 25 2EAE
3 o] Wl 2107 Fst 4 itk o= 8F
ol ko] A71ARl -Fol 2o ALAR] FIHE 7
o= Park(2007).°4 A9} frAksh A2ole} & 4= Qlk
g 2] WshEnt opue} A w e ol A
@-i } 15 dotry] 9Jsf ARE-H VASS] ¥
739 5.080014 2.77% 742 (p<.05)
% 0] —FA] vlFHE 2&3el| glo]
2 4= ED} Tt T 5 UeS F
2 BTtk o] & —fA] w7t AdE
21 0 & (Doeltgen et al., 2009) 2§ Z7]ol& tf
A=) skt 0‘01 of# -8 =4 Futel] §IAIRk

g & Fote E w7 He=

1o
'
ol
i

o
U

r_{

>~

O

-

B A 59 A (Klsner & Colby, 2007) 7} 245
I g T Tk

Aol dofubs S BELTSORE B AE
A EEm O] A FA e B AT ERYTE
& A& o R Folgzih gk duskte et
AIATE ot R Boluly vk AE A= o
&S SRR o] F EETE 5] oFslE Kol st

o

off SAFEof|Al 2lo] S o] ¥k (Huckabee &
Cannito, 2005). & 975 &% Hgh 471 9] 141
o8-S 3F=(Barofsky, 1995; Kahrilas, Logemann,
Lin, & Ergun, 1992), 4 3 2559 Zsh= 24
2 A<t (remedial approach) < &3 A& o+
ARl 2% 7 A ole 7 vk Aol 934

JoIE RS F US Aol
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AEe] AJRE AlRTo] A dEo] FRlo Q1A =<
o] 7Aootk (Fujiu & Logemann, 1996). o]&3t ¢k
78] Sl oz qlsto] AA| GAellA &—fA] w7 <]
ARgo] W g 718 ofw, Fefjo] BAAR1 WRlo] of

d A FoEA] e 3 457 282 A
A7k Z12gE ub Qek(Oh et al, 2012). ¥ AFE 7]
&) B —fr% ] ol gl 457k A 8-5 8FE &
TINA FAAR AE EYE AFLF o FA 9 71
= %O}Wﬁ%tﬂ 1 227} ek

AR 25 sE Q13 BA0R AstAd oelA
8= o R E 7154712 (functional elextrical

stimulation), F5-A4H-% (Shaker’s exercise), W4

=

<5 (Mendelsohn maneuver) ©] 31tHDing, Larson,
Logemann, & Rademaker, 2000; Shaker et al.,
2002; Suiter, Leder, & Ruark, 2006). ©]2]3F &
& P AN AFHow %m-ﬂi’ UAIRE 7 A
Foll WA obe- A% ARAo|th &
A5 Foto] & —FA HiFHIE 7]ES] HAdE o)
opd 7]—3— W= ‘3@01 L& ‘:‘ré AT Oz AL

gl PEel 1

al N
Ao £RE A8RE o) A Zedl
A9l thE A3 ek £ Sk 22 vEsh
ek

2 WA AIAEIA AL i T
A2 AOR WA dol Fhe 723 Folstes
weslolA)w SHE 2094, 382k F B A4
o WASA 2T RS AR N Arke]
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A v E A s S
(suprahyoid muscles) 3} 4 :é" &2 (infrahyoid muscles)
o] & A EE nlaste] j]uifﬂ-J 2IE Yot

Bz stk 2F 15 3_? A3 vl A AT
& A (suprahyoid muscle) ¥ Akt
(infrahyoid muscle) E5FollA & =7} BA8H4 o
E oo veb oy tixate FAIS A o' frola)
A ok WsHE Helok VASHEY] &1 A - 5 v]aolA
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Abstract

The Effects of Eight-week Tongue-holding Maneuver Program
on Activation of Swallowing-related Muscles

Woo, Hee-Soon®, Ph.D., O.T., Chang, Ki-Yeon®, Ph.D., O.T.,
Oh, Jong-Chi**, Ph.D., O.T.
"Dept. of Occupational Therapy, Woosong University

“Dept. of Occupational Therapy, Doowon Technical University College

Objective : This study aims to measure the effects of an eight—week tongue—holding maneuver program as a
resistive exercise on the activation of swallowing—related muscles.

Methods : The tongue—holding maneuver was applied to twenty—seven healthy adults divided into experimental and
control groups. The experimental group performed the tongue—holding maneuver three times per day for 20
minutes. The control group performed normal swallowing three times per day for 20 minutes. The effects of the
week—week experiment on the suprahyoid and infrahyoid muscles were measured using sEMG and a Visual
Analog Scale.

Results : The experimental group showed a statistical significant difference in both suprahyoid and infrahyoid muscle
activities. The control group did not show a statistical significant difference. In addition, in the results of the VAS
comparison of the pre— and post—training groups, the experimental group showed a statistical significant
difference but the control group did not.

Conclusion : Applying a tongue—holding maneuver over an eight—week period as a resistive exercise for healthy
adults showed changes in swallowing muscle activity and VAS.

Key words : Surface—EMG, Swallowing muscle, Tongue—holding maneuver, Visual analog scale
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